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= IN TONNAGE OF SUGAR BEETS BY DRYING. 
By Harry B. Snaw, 


bs 
_ It is common knowledge that an appreciable loss of weight occurs 
ough the evaporation “of the water content of sugar beets, as well 
of other fresh vegetables, during storage. In the case of fresh 
vegetables the actual monetary loss can be measured by the shrink- 
e in weight. Some of this may or may not be compensated for 
Dy an advance in the price of the stored vegetables. With beets it 
Joes not follow that the loss in dollars and cents necessarily cor- 
responds to that in weight, because beets owe their value chiefly to 
sucrose. ‘The sucrose does not pass off with water during evapora- 
tion. Yet numerous studies in European beet-growing countries, 
especially in Germany and france, on sugar beets piled in so-called 
silos by the growers or stored in the covered sheds of the beet-sugar 
factories have shown that sugar, while in the beet, is by no means a 
stable compound. Inversion and decomposition take place. This 
imversion may be relatively more or less rapid than the loss of water 
through evaporation, according to the method and duration of stor- 
age. Under the present methods of extraction, beets frequently are 
‘delivered at the factory much more rapidly than they can be worked 
‘up, and they must therefore be stored by the sugar company until 
‘the factory is able to handle them. The losses occurring during 
such storage are recognized by the manufacturer. They do not 
directly concern the beet grower. One phase of this question does 
concern the beet grower, Bue it has hitherto received little considera- 
tion and no experimental investigation. 
_ Probably the best practice in harvesting sugar beets is substan- 
tially as follows: With a suitable beet plow or digger the beets are 
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INTRODUCTION. 


Note.—This bulletin takes up the subject of the losses tasted by allowing sugar beets to lie in the 
- field. The data apply specifically to conditions in the Western States, such as Kansas, Colorado, Ut: ih, 
_ Nebraska, Idaho, Montana, Nevada, portions of California, and Arizona, but they are equally applicable 
_ tothe regions having relatively higher humidity. 


81737°—Bull. 199—15 


- (a ll 
Pay iii ih Ee ae. 
oe” * = t ~ 4 


2 BULLETIN 199, U. S. DEPARTMENT OF AGRICULTURE. a 
first torn from their root anchorage and lifted several ee in the 

soil, which is at the same time loosened. As soon as several rows | 
rhsite been dug, laborers pull the beets entirely out of the ground by | 
hand, nouns those from five, seven, or nine rows into piles at | 
convenient distances apart in ie line of the center row. Another | 
squad of laborers immediately follows and tops the piled beets, | 
throwing the tops to one side of the pile of beets. Finally the wagon 

comes, and the beets are loaded into it and at once hauled to the | 
factory scales. It is thus possible to haul the first load within about 

an hour after the digging is begun. Most beet growers, however, 

are not able to organize fhe work : so well. For one reason or another 
several days may ce before the beets reach the scales. After the — 
beets are torn from their root system, transpiration still continues, , 
but the water thus lost is no longer replaced by the roots. Evapo-- 
ration also takes place from the underground portion of the beets in) 
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Fic, 1.—Temperature curve, October 14 to 19, 1912, Ogden experiment station, Ogden, Utah. 


the now loosened soil.. After the beets have been pulled, the evap- _ 
oration is greatly augmented, whether or not the beets. have been | 
topped. Commonly, the beets after being topped are thrown into | 
open piles of no great bulk, remaining there until Joaded into wagons. | 
It is obvious that much loss of weight may occur between the dig- | 
ging and the weighing of the beets. The experiments described in 
this bulletin were carried out to ascertain the extent of these losses. 


EXPERIMENTS IN PULLING AND DRYING SUGAR BEETS. 
THE DRYING OF BEETS PULLED BUT NOT TOPPED. 


At Ogden, Utah, October 17, 1912, the writer dug and pulled) 
several rows of beets. After shaking off the adhering soil these beets — 
were at once weighed and spread on the surface of the ground in the 
rows from which they had been pulled. They were gathered and_ 
weighed again the same evening; then spread out and left until the © 
following morning, when they were weighed for the last time. The 
mean temperature during this experiment was 43.29° F. (See fig. 1.) _ 
The results are given in Table I. = 
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TABLE I. —Results of drying experiments with sugar beets not topped, at Ogden, Utah, 


an 1912. 
a a Ua ie PA it 
ee Loss. 
; Time of Ne , 
Date. af weighing. Weight. -| Exposure. 
Pounds. Per cent. 
} Pounds. Hours. 
Be ober ies ed = SOU eee 10.00 a. m. ATS S| Ses .o ons ape cts ell one he ey | ee eee 
soot St +48 Leo a 1.50 p.m. | 388. 25 29.75 Toul 34 
4 De os lal Oe ee feoroOl pete | 376.5 11.75 2.8 74 
RCE ere ee 110.00 a. m. | 374. 75 1.75 12 24° 
ve gteihe Me othe = 
Total ors cig. Jott toot ee | [Sexo Sees ert 43. 25 10. 32 


THE DRYING OF BEETS PULLED, TOPPED, AND LEFT IN RATHER SMALL PILES. 


On the morning of October 17, 1912, four other rows of beets were 
dug, pulled, and topped as rapidly as possible. The tops and beets 


Fig. 2. —Topped sugar beets in medium-sized piles (in the foreground) and in small piles (in the back- 
ground), referred to in Tables III and II, respectively. 


were weighed separately. The beets were thrown into small open 
|piles (fig. 2) according to a common practice among beet growers, 
and the tops from the four rows were laid in a single windrow. At 
intervals the beets and tops were weighed. The mean temperature 
during this experiment was 50° F. (See fig. 1.) This experiment 
was repeated on the following day. The loss in weight of beets and 
tops together was 5.19 per cent. The mean temperature during this 
experiment was 62° F. (See fig. 1.) The results are shown in 


‘Table II. 
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TaBLE II.—Results of drying experiments with topped sugar beets in small piles, at Ogden, 
Utah, in 1912. . 


Loss. : 
Material and date. Se at V2  ————— Exposure. 
Pounds. Per cent ; 
Roots: Pounds. Hours. 
OCtO Dera Aen ee eee ee ee 10.35 a.m. 232, D5 [asic Saleen cmallct ee eee | ee 
OS ee eas SRD eee ess eens 2.15 p.m. 231 1.25 0. 54 
Tops: 
October 1A fae ies Re aan eR See hee ee se Ce 10.20 a. m. a) ee ee 
ap ag ae et ee fen ee ed 2.00 p.m. 83. 25 12. 25 12.8 
De sf he a ESSE Poteet er eh tra 4 eae 5.30 p.m. 74, 25 9 9.4 
TOCALS fe Fee ae Ee Ss fre Bae es ors | A ree are | ae eR PALE 9453 py a pete 
Roots: 
CTO DCA S me ay eres sey oe 11.00 a. m 382.25) |os 2.62.58 cdl ele Renee ee 
FT) Qe ee ere Ce a i 5.30 p.m 373 9. 25 2. 42 64 
Tops 
October: 8s see cee ee e eee ees 11.00 a.m 1855 75h coo ce cones ee eee | eee 
One a ees OS eens BAe 5.30 p.m 165.5 20. 25 10.90 6 


On these occasions six rows of beets were used, the tops from the 


six rows being thrown into one windrow. Since they were more | 
thickly piled, naturally the evaporation was less than in the preceding: 


experiment, in which beets were exposed only during the morning 
hours, before the maximum temperature had been reached. 


THE DRYING OF BEETS PULLED, TOPPED, AND LEFT IN PILES OF MEDIUM SIZE. 


On the morning of October 17, 1912, several other rows of beets 
were dug, topped, and thrown into two piles of medium size after 
being weighed. (See fig. 2.) These were weighed at intervals, with 


| q 


the results shown in Table III. The mean temperature thontine thi q 


experiment was 43.25° F. (See fig. 1.) 
A similar experiment was carried out by Dr. C. O. Townsend, at 


Garden City, Kans. This was begun on November 10, 1912. These: | 


results also are shown in Table III. 


TaBLeE III.—Results of drying experiments with topped sugar beets in medium-sized piles 
at Ogden, Utah, and Garden City, Kans., in 1912. 


AT OGDEN, UTAH. 


Loss. 


Date. Time of Weight. |=. ..o05 oe | ESD OSUOmm 
Pounds. Per cent. E 
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Tas eE ITI.—Results of drying experiments with topped sugar beets in medium-sized ‘piles 
at Ogden, Utah, and Garden City, Kans., in 1912—Continued. 


AT GARDEN City, KANs. 


Series 1. Series 2. 
Date. Exposure. Loss. Loss. 

; Weight. |—————, | Weight. |————— —__—— 

= Pounds. | Per cent. Pounds. | Per cent. 

Days. Pounds. Pounds. 

INGE oe. GR Soo Se ee] See L5G Mil eeerissec ceasis ees ee 1395S e.nccteletarnct | eeeeeeee 
BNOVERUDCR Ai -'o.. 2 5... -.------ 1 148 8 On 131.5 7.5 5.4 
IN a\ (2) ca O21 gol elie es 3 2 140.5 BE 4.8 1 PALS 1 "ete 
ING Are] 012) 2 1G 3 128.5 12 ear 110.5 11 7.9 
NiauenipGriseren er seas co 4 117 11.5 7.37 101.5 9 6. 47 
IMDS 55s. seame ee aes ale El es 39 25EO2 I Bee a eee 37.5 26.97 


Mean daily loss in weight: Series 1, 6.23 per cent; series 2, 6.74 per cent; of the two 
series, 6.48 per cent. 


In the experiments at Garden City, Kans., the beets were topped 
as soon as they had been plowed out, and the workers piled them 
just as in regular field practice. The temperature conditions during 
these experiments are given in Table IV. 


TaBLE 1V.—Temperature at Garden City, Kans., November 10 to 14, 1912. 


Date. Maximum.} Minimum. | Date. Maximum. | Minimum, 
2704 a SoBe cunt 2502 
November 101............- 67 33 November las ss5- 22. ee 53 24 
INOVeIn Der ll. sf 225.252 so 61 LOM PNOVeMIberal dee ee eso 64 29 


NovenMDen (2. 2. eels. 31 4 | 


1 One-half inch of snow. 
THE DRYING OF BEETS PULLED AND PILED WITHOUT BEING TOPPED. 
Simultaneously with the experiments at Garden City, Kans., Dr. 


Townsend caused other series of beets to be thrown into piles without 
topping them. The results of these experiments are shown in Table V. 


TaBLE V.—Results of drying experiments with untopped sugar beets in two piles, Garden 
City, Kans., 1912. 


Series 1. Series 2. 
Date. Exposure. Loss. Loss. 
Weicht. |S | Weicht: 

Pounds. | Per cent. Pounds. | Per cent. 

| 

Days. | Pounds. | Pounds. | 
OV OMIDGTNORe een Sele. epee ae oe A QOORBP ees se ota: | oe s3 eel 112s 5eleoean ewe [ee Pee e 
INQoy ei Nz. 2 1 95 oes 5.47 | 106.5 ye O | 5. 33 
WN OVOUTDCI ee eee Sec. eee | 2 90 5 4.97 | 100 6.5 5.7 
INOVeMeIala esse eo os. te | 3 80 10 9.95 | 90.5 9.5 8.44 
IN OVGHTDCBI ete tes cet 4 68 12 11.94 | Sl 9.5 8.44 
UNG Jo... 2 de a ee ee Seo BIS il Lt aiene ie phan 31.5 27.99 


Mean daily lossin weight: Series 1, 8.8 per cent; series 2, 7 per cent; of the two series, 
7.9 per cent. The temperature conditions were as shown in Table IV. 
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THE DRYING OF BEETS PULLED, TOPPED, THROWN INTO LARGE PILES, AND LEFT FOR | 
SEVERAL DAYS. 

On October 14, 1912, a plat of sugar beets was dug with a special | 
beet plow. As rapidly as possible the beets were pulled and topped, — 
care being taken to shake off the adhering soil. About 100 pounds | 
of the beets were then thoroughly rinsed with cold water to wash | 
off the remaining soil. They were then spread out on a lawn until | 
their surfaces were dry and again weighed to ascertain the tare. 
The topped beets were at once weighed and piled in two piles of | 
about 500 pounds each and left uncovered in the open field. The 
mean temperature during the experiment was 47° F. (See fig. 1.) | 


Fic. 3.—A pile of sugar beets covered with beet tops to prevent evaporation and a similar pile left 
uncovered. About 500 pounds of beets are in each pile. (See Table VI.) 


They were weighed at intervals, as shown in Table VI. The beets of — 
experiment No. 390 were thrown into two large piles, just as in exper- _ 
iment No. 389, but as soon as piled they were covered with beet tops. 
Both conditions are shown in figure 3. 


TaBLeE VI.—The drying of beets pulled, topped, and thrown into large piles, open ands 
covered. 


| | Experiment No. 389; piles Experiment No. 390; piles 


left uncovered. covered with beet tops. 
j Time of | Expo- 
Series and date. | eighing.. sure. Loss. Loss. 
| | Weight. VO, ———— 
| Pounds. | Per cent. Pounds. | Per cent. 
Series 1: | Hours. | Pounds. | | Pounds. s* 
Octoberl4 2225 --- reo Mal Ss oaec gos ce AQG EDD tan eee (Baa crete 508220) [2-5 2 as. | Soe 
Octoberloes.--- Sed Osea | 24 478.50 Vi15 3.59 505. 50 2.75 0.54 
Octoberslbee=s-- ee Ko ne er 48 456. 00 22.50 4.53 501.00 4.50 ‘ ‘| 
Octoberdge ees. Easley oe 120 421.50 34. 50 6.94 487.00 14. 00 | 2.775 
Total a dayse=s |socee tows ||s cuss et ot |e eras 74. 75 NB eo ae Shee 21.25 | 4.180 
Series 2: 3 | F- 
October 452 Bi Shni ee aloes Se os 486825 sea Ae eae eee 498.782 |. 2s 23 Sono ee 
Octobenlbe sas Sd Ose 24 475.50 10. 75 2. 21 455.50 3.25 | > ; 
Octoberal6es22=- psd Obese 48 459. 75 15. 75 3. 24 451. 25 4.25. | = 
Octobernloese==- souOlssca= 120 417.50 42.25 8. 69 436.50 14. 75 3. 21 
Dotalyodayss=s 22 eee hese ossensiosesasst<4 | 68. 75 1 ON ee er 22.25 | 4,85 
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EFFECT OF DRYING UPON THE SUGAR CONTENT OF BEETS. 


At the time these experiments were carried on it was imprac- 
ticable to make tests of the sucrose content of the beets to ascertain 
the effect of the evaporation that took place, as indicated in the pre- 
ceding tables. 

_ After the writer’s return to Washington, D. C., some beets were 
taken from the silo, carefully packed, and expressed to Washington 
for laboratory tests. These beets were quite fresh and crisp when 
received. , 

Eight of these beets were sent to the sugar laboratory of the 
Bureau of Chemistry on January 15, 1913. From each of them a 
diagonal core was rasped out for analysis. (Fig. 4.) Each end of 


Fig. 4.—Sugar beets, showing the method of rasping out a core from individual beets to make sucrose 
determinations. 


the hole thus made in the beets was immediately plugged with a 
rubber stopper, the beets being weighed before and after the core 


had been taken out. 


The beets were then returned to the writer, who exposed them 
to a brisk current of air in a well-lighted room at a temperature 
ranging from 73° to 77° F. for 44 hours, in which time the average 
loss of weight of the eight beets was 3.76 per cent. The beets were 
again turned over to the sugar laboratory, where a similar core was 
taken from each beet for test. This was done shortly before noon of 
the following day. Meantime the beets had been kept in a cool 
chamber. As will be seen by Table VII, the beets lost as much while 
in the sugar laboratory before being tested as during the exposure to 
the current of air. 
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TaBLE VII.—Analyses of sugar beets made by the sugar laboratory 


of the Bureau of 


Chemistry. 
Weight of sample. Percentage of sucrose. 
Per- 
cent- 
Sample No. After After age I After | Calcu- 
Before boring, | drying, of Before | After Hl drying | lated 
boring plus plus loss. |drying.| drying. a (caleu-| in- 
stoppers. | stoppers. - | ounC.'| lated). | crease. 
Grams. | Grams. Grams. 
| pee ree oneea, Beeaeee 865. 6 851.2 784.7 WeSL We 15220) “26555 1:35 | 16.49 1 —0:06 
VS aa RINE ek, aes 603.0 600. 1 554.7 7.57 | 16:35 | 17.00 .65 | 17.69'| + .69 
SU See eA 853.6 845.3 804.1 4.87 | 18.80} 19.15 .35.| 19:76) + .61 
Ce a eee ene ae ea 1,082.7 | 1,066.0 979.4 8.12] 10.85} 11.05 22018 TE BL t+ .76 
Gln Alten eee ee 634.7 625.8 569. 7 8.96 | 12.45 | 13.80 1.35") 13568-4= — 12 
(Oe ae ee me anne eee 566.6 562.3 513. 4 8.70 | 13.90} 14.35 345 i oe22a eS 
UR Seto Se SE Eee 540.9 532.9 ATS55i | LOS216)| Mil5350) | elGI65 1.10 | 17.32) + .67 
Sate eee ek ce eis ee 864.7 851.9 800.9 5.99 | 12.05 | 12.50 45 | 12.82 | + .32 
IAN EVAL Os 33521 751.4 741.9 685.6 (208| 145409) S15203 .74 | 15.60 | + .47 
| 


1 No. 5 contained decayed spots. 

2 The tips of Nos. 6 and 8 were decayed. 

3 One of the stoppers of No. 7 was missing when received by the sugar laboratory. This explains the 
greater evaporation indicated for this beet. 

Table VII shows distinctly that the percentage of sucrose in- 
creases as the water is withdrawn by evaporation. It also indicates 
that some inversion and decomposition take place even during 
so short a period as about 30 hours, the time covered in this series 
of tests. This inversion would become quite significant if the beets 
were exposed for several weeks or months, but in its application to 
the losses that might be sustained by the beet grower by delaying 
the delivery of his beets after they had been dug and topped for one, 
two, or three days, it is believed this inversion can be ignored. It 
will readily be seen, however, that when the farmer is instructed to 
silo his beets for weeks or months this factor should receive con- 


sideration. 
THE DRYING OF SUGAR BEETS IN VERY LARGE OPEN PILES. 


Sometimes the delivery of beets is too great for the shed capacity 
of the factory. Farmers are then instructed to store the remainder 
of their beets until further notice, which may be deferred for several 
weeks or months. Should the weather not be severe, the farmer may 
simply pile his beets in large pyramidal heaps in the open field; he 
may cover them with beet tops or in very cold weather with soil. 
Commonly he receives from 25 to 50 cents additional per ton for 
such beets. This, however, scarcely pays for the extra labor in- 
volved and takes no account of shrinkage through evaporation and 
inversion. 

An experiment was conducted to ascertain the extent to which 
evaporation might take place among large piles of beets when the 
prevailing temperature is comparatively low, as would be expected 
subsequent to the usual time for harvesting beets. 
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Arrangements were made with a neighboring sugar company to 
pile about 50 tons of freshly harvested sugar beets. For this purpose 
beets were hauled from two farms to the factory yard and carefully 
weighed. These beets were fairly clean, but representative samples 
were taken from time to time from which the tare was determined, 
which was deducted from the bulk lot of beets. The beets were placed 
in three adjacent piles, as shown in figure 5, containing, respectively, 
11 tons 900 pounds,‘ 16 tons 1,700 pounds, and 28 tons 190 pounds, 
or 56 tons 790 pounds in all. This was done during November 3, 4, 
and 5, 1912. They were left undisturbed until January 4, 1913, when 
they were again weighed. During the two months they lost 4.1 per 
cent. As will be seen from Table VIII, the prevailing temperatures 
were low, with occasional light showers. 

Unfortunately, no tests were made of the sugar content of these 
beets. 


Fic. 5.—Three piles of sugar beets weighing, respectively, 11 tons 900 pounds, 16 tons 1,700 pounds, 
and 28 tons 190 pounds, or a total of 56 tons 790 pounds, left uncovered in the factory yard from 
November 3, 1912, to January 4, 1913. The sacks are filled with beet sugar and represent an 11 
per cent extraction from each pile. The shrinkage in two months was 4.1 per cent. 


The temperature and precipitation conditions which prevailed at 
the time the experiments were carried on at Ogden, Utah, are shown 


in Table VIII. 


TaBLeE VIII.—Temperature and precipitation at Ogden, Utah, from November 1, 1912, 
to January 5, 1913. 


November, 1912. December, 1912. January, 1913. 
Day of month. = 5 | Series E Siewaltayed 5 $ Ee 
(She ats 2 eee res 5 mee alata i= = Be 5 
pane yn etapa 7 ae a a. 4 S 5 o> 
fas | 45| ® | oo | a fe | re) ia) 3 seed re) oon 
Pahl: (PE S| fe = ra anes m4 = = = my 
| 
CMe eae ie | Meee Heal) LADS || CuBr Cea SoBe PLIES. coke |e Henle ate: lealavs 
ee 50 Di wibo aon iain eet le wd, S20). Ape. 3 31 LOA R20 Saleen 
ees. et 6 ae 54 | SO eaaoee. os 44 TOM olen eee 39 LOM ecto nl eee 
Bie ee 42 2B coe On| Oe2o 44 FP este G Senos PO 2S) SIG PPE AYES See 
OP ose -1- eee | 48 S08, SObe ise Soe | 43 10 | 26.5] 0.03 | 25 17) 20 0. 10 
Riot Se eee 51 | 39 45 14 35 Og 22 bale see 0 GPA) IPB Gy ee ae 
Palgl SE Si Deel ae ce | 61 SoM at: Ga 36 LOM 2ST alee oe | eta ke |e Sec aillor tes noes 
te eee eee 64 AZ \eoourt Soto 35 TTY VR AN eee ps a Wen fe Ra ie 
5 han Se (5 OR 8 A 9 J ee 41 Ga aaa Ee 9 ce bass eee as ers.5 
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Tasie VIII.—Temperature and precipitation at Ogden, Utah, from November 1, 1912, 
to January 3, 1913—Continued. 


November, 1912. December, 1912. January, 1913. 
Day of month. = 5 g: z 5 Soak 5 q E 
Hy Bt ge 1 BS | BoB |g fp BS dee | go [ee 
Bole |S] OP | Be pes) oS vie es oleae eos 

| a |S =a ieee = = a 1m = Pd ies p 

| 

[oR ie Fe Le Fe Tass | OO oes |OUR. sansa le Seyi ious mowers alias 
QE ct ey ea mye ot ES lee Bee |) 235) (46. 06265): 745 fe) 2) O8G5 Jes sae Ree ee ee 
TT aka poe Yipee Dili He GN Oa Say | Soe 43 | "15 | 200 sealer 
Rk 5 OS RIES 47 | 24.1,35.5 [2.002 | 247) ° oV7ct 32:8 | ce8 oe ol it eee oe 
f OR Ge ee See eet BES 52U |e 9265/30 ue lease 47) 217/345. |B: Le a 
i bef ies ee ee ee en 55il| een ale blame ce BA +2 24/537, Sill eee ons eee [ee a ee 
VR 2 eb i ge Rt ae SU O28) PCW Saupe 52] 24.88. ool gele es eee eee 
hip ee irae See ee ee 53:|-- 28)| 40.5 |. 2. 42°} 24/83: [Eade cles Sa ee 
{Gree er ere hee Oy ad 55 | see25e| 40 elon 34°| 20 | 27 [ess ee ee ee 
Liem mest: re LG Ps a hem Dy? |e le by | Rae | 3815-19 12825) 20:27) ee ee ee | ees 
een ee eh SEM pocae sep stay | Bae 41 | ° 20: 30:5-). Soo ee ae | ee ee 
re ee Sok A ee eet 57.| 33 | 45 .04|- 34 44 |,19 6: | hae chat |: eee sleet eee 
DEN Fe Vea iY a IS 32 7. | 49.501 5] eee ee 
OME Sort So We eet Ses ATA EDSulb a5 fa vee 28 3) (15:5 [2 .25., Aeee ee 
DORR: ALE Fis 5. seesaw SIG |) 23 |) CE Pe 30 51795 eee ae ee 
Pe eee ee We 5 2ehee DBieSTe5 |e cee 35-1) 159) 257s) [cs Bene oe Sa ee ea 
FS ee oie a a i isa lol ast Banayg age S451) 1B NO5 | eee ee eee [sa-ce eee 
P= a eae ea gg AS ee9)) 38358) ee | 34 7 | 20:5) |seds. Ass. SP Sek se ae 
Gu aero = he Wommeaiy ny she % Affe) ~ 920) | (38.0 eens oe | OB5R et Git 2555 eee hocks see ele ee eee 
Dee 6 EN Ag Se 49 Sy 5903) SG ewe et Sane 11 s2005h eee eae belo a Fear af dae 
7 Nee ee ee CR aa, Sek ee MST | can D 11153, eee oe 33°|'" 13 | 235. =| Sepals LE oae ae ee ee 
7 Eek Aaa Bie Me liens Sane Nata 52) | 20i|, 40:oa) see 412 |) 26 1.33: 5 GRLO Tale -oeel oe aan | eee 
OES eae ee ne ae 39 |: 16 | 27.5.(: .20-| 393] 19'|.29 ae eee eee ee ee ee 
SHES ee Oia a core ee (ce min | Saree | Ieee 3 RCE 40 | 20) 30 4s | 203 SN etal gan ogee {apd = 

Mean or total. .......)----.-/--++--] 39-7 | A We pho ba > fos bag ae aes As Ce 21.6 | 0.10 
| | 1 | 


Mean for entire period, 36.72° F. 
RELATION OF SHRINKAGE TO MONEY LOSS. 


The answer to the question whether the shrinkage of sugar beets 
involves a corresponding money loss to the growers will depend on 
the system of payment for the beets. There are two methods in 
vogue in many districts; in others, only one. In most cases the 
farmer has the option of contracting to furnish his beets to the factory 
either at a flat rate per ton for all beets containing above the stipu- 
lated minimum of sucrose or he may accept a sliding scale of pay- 
ment whereby the price per ton is modified according to the actual 
average sucrose content of his beets. Some sugar companies offer 
a so-called sliding scale, which is in reality two separate flat rates, 
one for all beets up to a certain percentage of sucrose, and a slightly 
higher rate for all above that percentage. Only the flat rate, prop- 
erly so called, and the sliding scale will be discussed. © 

The following is a fair example of prices under the sliding scale: 

Five dollars for beets containing 16 per cent of sucrose and 30 cents a ton for every 
additional 1 per cent of sucrose, with a deduction of 25 cents a ton for every 1 per 
cent less than 16 until the acceptable minimum is reached. 

Under this system it will be seen that the increment of sucrose is 
paid for at practically the same rate per cent as the basal price of 
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$5 for 16 per cent beets. Fractions of 1 per cent are paid at the 
| same rate. 
An example of the flat rate would be $5 a ton for all beets testing 
14 per cent of sucrose or more. | 
It is at once evident that any ordinary loss in weight due to a 
delay of one day or several days between digging and weighing is, 
under the sliding scale, reasonably well compensated for, and that 
the loss in that time due to inversion or decomposition is practically 
negligible, provided ‘the sucrose test is made from beets taken when 
they are delivered and weighed ‘and not from a sample taken from 
the field just before or immediately after the crop is dug. 
The sliding scale would probably also be fairly equitable in deal- 
ing with beets that have been piled under the sugar company’s 
- instructions for one or two weeks, but after such a time continued 
shrinkage in weight would mean a money loss to the grower, because 
an appreciable inversion of sucrose would become concurrent with the 
loss in weight. In Germany and other European countries this 
circumstance has been met by adding 1 per cent to the indicated 
sugar content.at the time of delivery for each month the beets have 
been stored at the request of the sugar company. 

The farmer who, whether or not from choice, accepts the flat rate 
sustains an actual money loss corresponding to the shrinkage in ton- 
nage through evaporation. He is paid according to the net weight 
of his beets at the time they are weighed on the factory scales. 
Let us say that a good beet grower obtains a yield of 20 tons an acre 
and agrees to accept a flat rate of $5 a ton. This equals $100, gross 

receipts, an acre. It has been shown that an average daily shrinkage 
of 6.48 per cent (or 6.5 per cent in round numbers) may occur when 
handling the beets in the ordinary manner. Frequently the writer 
has seen beets left several days in the field after they had been dug. 
This means a loss of $6.50 a day per acre. Should the farmer have 
no alternative but to accept the flat rate and at times find that delay 
in getting his beets weighed is unavoidable, he may effect a con- 
siderable reduction in evaporation from his beets by leaving them 
in relatively large piles and still further by covering the piles with 
beet tops. This may be done very easily and rapidly if the system 
of harvesting outiined in this paper be adopted. It would be quite 
practicable to gather the beets into piles even larger than those 
mentioned in Table VI, which averaged about one-fourth of a ton. If 
handled in the manner already described, the tops would lie beside 
the beets and be at once aveilable for covering the latter without 
further labor in collecting them. 

It is seen that the average daily shrinkage during five days in the 
large uncovered piles was 2.92 ver cent; ‘in the covered piles this loss 
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was reduced to 0.9 per cent a day. On the other hand, when the 
beets are thrown into small piles or are left scattered along the rows. 
from which they were pulled, the shrinkage increases greatly, reach- 
ing 4.7 per cent in 24 hours in the Utah experiment and an average 
of 6.48 per cent a day for four days in the experiment of Dr. Town-— 
send in Kansas. (Table III.) . 

These data apply to conditions in the Western States, such as— 
Kansas, Colorado, Utah, Nebraska, Idaho, Montana, Nevada, por-— 
tions of California, and possibly Arizona. In the Central and Eastern — 
States it is believed that the loss from evaporation would not be— 
quite so much, owing to the greater relative humidity of the atmos-_ 
phere in those States. | 
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